Palmitoyl Glycol Chitosan Micelles for Corneal Delivery of Cyclosporine.
Different substitution degrees of palmitoyl glycol chitosan (PGC), prepared according to the literature, were used to obtain polymeric micelles that have been assessed in comparison with Pluronic F127 micelles as possible carriers for poorly soluble drugs, such as cyclosporine A. Both PGC and Pluronic micelles were studied for their interactions with cell culture substrates. The least substituted and most hydrophilic derivative, PGC21 (approximately 5% substitution), showed a strong association with cyclosporine, more than tripling the colloidal concentration with respect to the saturated solution. It showed a greater ability to open Caco-2 tight junctions and to enhance the permeability of Caco-2 substrates with respect to micelles based on higher palmitoyl substitution, conceivably due to the lower modification of the chitosan chains. Permeation and penetration experiments were performed with PGC21 and Pluronic micelles on a rabbit corneal epithelial cell line (RCE) and on excised pig corneas. It was found that both PGC and Pluronic micelles could increase the permeation of the fluorescent probe rhodamine B through RCE cells by more than ten-fold. In RCE and in pig cornea, the micelles improved the penetration of both rhodamine and cyclosporine. For cyclosporine, the PGC21 micelles allowed penetration of approximately 1 μg/mg cyclosporine A in corneal tissue, demonstrating a potential for use in immunosuppression therapies.